June DT, 195 ' CRITICAL TTEMS LIST PAGE |
1) CIL 1TEH 5 BAOD-05 T PREPARED : SSME RELIARILITY
21 FMEA CIDE + B4Al0 R} APPROVED :
1) COMPONENT 1 HPOTR 91 DATE : O#-01-95
41 PART KUMBER 1 RSODFTON 10} MEFIS[ON/THANGE : -002/0 |
5) SYSTEM/SLBSYSTEN & PUNPS/HAAX 11} EFFECTIVWITY i T4
4] FAILURE HOOE : TURBLNE IHTERSTASE SEAL LEARAGE 12} HAZARD REFERENCE -z EEE LESTINGZ NELOW
13} CCoo # : [T‘g.'_:_':_ '\I_-&g_‘?
H PHASE | FAILUAE DESCRIFTEONSEFFECT | CRITICALITY I
5 [NTERSTARE BEAL LEAKAGE REDUCES TURBINE POWEM OUTPUT, RESULTING IN REDUCEC PUNF SPEED, FLOW, ANO DISCHANGE PRESSURE. : 1

REDULED TUREDPLMP DUTPUT REWULYS IN REOUTED ENGINE THRUSK, TRIS I8 SENSED @Y THE CONTROLLER, HHICH LNCREASES OK1DIZER HAZAR] NEF: ME-CVE M.
PREEURIER FLOW. EXCESE TURBIME DISCHAREE TEWPERATURE WILL CAUSE REDLISE SHUTGOWN. MISSION SCRUB IF DETECTED BY
REDLTIHE, LDS4 Of VEHICLE DUE Td HPOTF HNDLIWE OR NEAT EXCHARRER FAILUBE HAY RESULY |F WOT DETECTER. !

REDUNPANCT SCREENS: TURNDPIENF STSTEH - SENSCA STYATEM1  UML IKE RECUNDAMCY

Az PASS.  REDUMOANT NARCWARE ITEMS ARE CAPARLE OF CHECKOUT CURING WORMAL GROUND TURHAROUND.
Bx PASS. LO%A OF & NECIMDANT HARPHAEE |TEM 15 DETECTASLE DURING FLIGHT.
€1 PASS. LOEY OF REDUNDAMT HARDMWARE TTEMI LDULD SOT BE5tMT FROM A SINELE CRERIDLE EVEHY.

L] INTERSTARE SEAL LEAKAGE RENUCES YURBIME POWER OUFFUY, RESULTING IM REDUCED PUMP SPEED, FLOW, AND D1SCHARGE PRESSURE. 1R

REDUCED TURBJPUME DUTPUT RESULTS IW AEOUCED ENQIME VHRUSE, TKIS 15 SENSED BY THE COMTROLLER, WNICH EXCREASES OXIDIZER 1Hﬁllll} REF: ME-C15,M.
IPRERURKER FLOV.  EMCESS TURBINE DYSCHARTE VEMPERATIAE WILL CALSE REDLLLE SHUTBOMA. MESEEON ANORT LF CETECTER DY
RESLIME. LOZE OF WENWICLE DUE TO NPOTP TUREIKE OR KEAT EXDHANEER FAILGRE MAY RESULT IF NOT DEFECTED.

AERUNDANCY BCAEEWSL TURBOPUMP SYSYEM - GENBOR SYATEN: WHLIKE REDLWDANCT

vi2-49

A: PASS. REOUKDANT WARDMWAAE ITEMS ARE CAPABLE OF CHECKOUT QURING MORMAL GROUND TURHARQUND.
B: PASS. 1083 OF A NEDLMOANT HAsDWARE {TEM 1% DETECTAGLE DUAIMG FLIGHT.
|c: PASE. LOBY DF RECUMDANT HARDWMRE ITEMS COULD HOT RERULT FROM A SINGLE CREDIBLE EVEAN.
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EAITIEAL ETENS LIS) PRCE 2

| DESIEH
FAILURE CAJSE A: [WIERSTAGE SEAL DAMAGE GUE YO RUBAING OR CONTAMTRATION,

THE INERSTAGE SEAL NINIMIZES BYFASS LEAKAGE WETWEEM THE FIRST-STAGE AUD SECOND-STAGE TURNIWE. THE SEML DESION 1%
COMPALSED OF TWO ELEMENTS; & ROTATIAG INTERSTAGE SEAL RYMO (1) AND & STATIOMARY SEAL EUBASSEMOLY WHIEH 1% PART OF THE
SECORD-STAEE MOZZLE ASSEMALY {21. THE INTERSTAGE SEAL AIWG [5 MANUFACTURED UTILITINE AN 1KCOLOY 903 FORGENG. INCOLOY
03 I6 AH TRON OASE ALLOY WHICH WAS SELECTED FOR IS TEMSILE SIRENGTH AND AES1STANCE 10 HYDRODGEM ENYIRCNHENT
EMERLVTLEMEHT AND SPRESS {ORROSLON CRACKING §3). THE ALLOY [E THEAHO-MECHAMECALLY PROCELSED FoN (MPAOVED HIGH
VEHPERATURE STRESS RUPTURE OUCTILITY (3), TOLUTION KEAT VEEATED, AUD AGE-HARCEMED ¢1). TNE INTERSTMGE SEAL RIWe 1%
PILOTED BY VHE FIRSI-STAGE D1SC (&) AND SMAFT ASSEMELY [5). VTAWIENTIAL RETENTION IS PROVIDED BY FOUR TAMGE ON THE
FHMER DIAMETER OF THE RING €1}, WHICH EWOABES WITH SLOTY O THE FHAFT CURVIC, THME RIHQ INCORPOAATES FOUR WENT HOLES AN
THE WPSTREAH LOCATIOR, MHICH PRESSURIZES FRE ENTERNAL CAVITY ESTABL |SHED PCYWEEN THE DISC, SHAFT, AND [NTENGTAGE SEAL
RINO, THMIE FEANMRE ALHUCES THE FRESSURE DEIFFEREMTIAL ACAOSE THE SEAL ATHE LMILE EMYAHCINE THE ARBIAL PILDT FIT AT THE
|DDUNSTRENH SHAFT INTERFALE. THE STATIONARY SEAL SUBASSEMELY CONTARNS A SEAL ARD AEEAINER ELEMEWT. THE SEML 1%
|Hnﬂurmunm UTILIZING |HCOMEL &2%, WHICH WAS SELECVED FOR | T8 STREWGYW AT ELEVATED TEMFERATUAES, FAMRICABILITY, AMND
[BRAZERBELAYY (3}, VHE ALLOY I8 AWNEALER, FORMER (NTO HONEYCOME OELLY, AMD BRAICH £2) ONTD THE AETAIMER. ALTHOUEH
INCOMEL %25 |9 AFFECTED BY HIGH PRESSURE HTAROCEW, FROTECTION 0S5 MOT RECUIRES DUE Yoo THE LOW OPERATIOMMAL STRAIRS {3).
THE RETAINER [5 MANUFACTUNED LTILIXIME ANMEALED HAYWES 185, WNIDH WAE SELECTER FOR ITE STREMOTN AT ELEVATEG )
|TEMFERATURES, CORROEION RESNSTARCE, AND REZISTANCE TO DEGAADAFION EN A NIGH PRESSUNE CASEDUS NYOROGER ENVINOHMENT (1),
THE RETAIMER, WITH VHE ATTACHED SEAL, 15 SECURED TO VTHE SECOND-STAGE MOZTLE ASSEMELY BY & RIWIS {2). TIE HMNEVLOHR
CELLS ARE DESIGKED D MICEPY CORTACT ERIM TKE [MIERSIAGE SEAL NING. DAAMING BIMENSIOMAL REQUIREMENIS ENMSURE SCAL 1N
CCATROL BETHEEN THE YU FURBINE STAGES, ENGINE DREYIMO AND PURGING SETUIREMENTS FRECLUDES THE FORNAR[OH OF |CE
CORTANTNATION., THE WHTERIIAGE SEAL RING MEETS CFI REQUIREMENTS FOR HIGK CYCLE AMDY LOW CYCLE FATNGLE LIFE (8). [THE
SECOND-SFAGE NDTILE KEETS CE1 REQUIREMEMTS FOR RIGH CYSLE FATIGUE L1FE (b)Y, BUT IS (DN CYCLE FATIGUE LICE LIMIFED BY
|MAJOR WAIVER [T). UHE MEGIMUM FACTORE OF SAFETY FOR THE IKTERSTAGE SEAL RINE AND THE SECDND-SPAGE MOZZLE MEET CE)
|REQIHREMENTS [B). THE BANDWARE FPARENT HAFERIAL WAS CLEARED FOR FRACTUNE MECHAKICS/WDE FLAM GRCWTH STRCE IT IS NOT A
FRALTURE CRITICAL WART, EXCEFT FOR TRE WECOND-$TAGE WOLILE WMICH WAS CLERREO Y HISE ASSESSMEME (9). THE COMTROLLER
SOFTUMRE TS COMF IGUAED T DETECT AND MEERORD T THE FAILUAES ENENTIFIED AMD COMMAND A SAFE EMGINE SFATE {10).  REUEE
|aF PARTS BURING CVERHAUL ARE CGHVRMLED BY THE REDUIREMENTS OF THE OVEANMM SPECIFICATION (11).
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CAITICAL ITEME

LIE? PAGE 3

ClL ITEM: R&OD-05

POSSIELE CMUSES

FRILURE CALISE A

312-4d

| [NSFECTION AMD TEST
EELIEE R I E e re mme e e s m e m e m e bk hk ke bR RA NN LN NN EE NN AN A kR --a-----a-a---a----------a-a-a-------------.------ N LN ARl N A LA LN AN IR R m - - e E R AL e m e s E R4 E R d e e o m o
| SIGHIFICANT CHARACTIERISTICE | IHSPECTIOR(SH/TEST(S) | QOrLUHENT REF.
..................... L s T e R R i T
|R'§DDT'?5? = INFERSTACE SEAL RIRED RSOOFI5T
|RSODFTE2 - SECOND-STAGE MOXZLE RS UDTTS2
|Rl.'ll]1bl.'l2? = NOIZLE ASSERBLY ROJ1402T
[HATER 1AL IWTECATTY MATERIAL [HTEGRIIT L YEREFLEQ PER DRAVINDT AND SPECLF ICATEOM REOL|REMENTS. 31 e 1]
; ROO1A03F
REOT FO-19T
SEAL 15 PEMETNAKT INSPEETED PER SPECIFICATION REGUINEREHTS. RADAI5-114 |
NOZZLE L% PEMEIRAMI 1WSPECTED FER SPECIFICATION RENMREMENTS. RADT15-11d
1
MOZZLE [% WL TAASOMILALLY FWSPECTED PER SPECIFICATION REQUIREMENTS. AROE 15-012
HEAT TRER] HEAT 1REAT 15 YERCFIED PEM SPEC!FICATION REQUIREMEMTS. NADBI1- 020
DNAZE EMTECRITY WOMNEYCOHWE BRAZING LS INSPECTED PER SPECIFICATICN REQUIREMENTS. REO1GT =010
ASSEMOLY IMNFEGRITY SEAL DIHENS1OMS ARE I1WSPELIED AT ASSEHALY PEA SPECIFICATION REQUIREMENTS. RLOOS 1%
ROTATIHO DETAILS ARE BALAMCED AS A LUMIT PER SPECIFICATION RECU[AEMENTS. LD 14
THE PUMP SUBASSEMHLIES ARE INSPECTED CURENG OVERPAUL FER SPECIFICATION REOUINEHEMTE. ALRDETS |
THSPECTIONS IHCLULE:  VIEUWAL, DIHENSEONAL, PENETEAMT, AHD REPLACEMENT OF LISAE ITEMA &% IAGLS- 116
APPLEICABLE, PER OWERHRL CLASSIFICATIOM,
JOPERAT10H, FERFONMANEE 15 VERCFEEC HY EWGINE HOT FIRE TESTING AND ZWD E £ W [MSPECTIONS.  [RLODUSO-04 |
RLODDSS - 05
FLO00548-0F
RLOO&E]
TERQUE CHECES ANE PERFDRHED PRIOR TO EACH FLIGHT. OMRED VA 1B50. 060
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CIL (TEM; B4OD-05 | INSFECTIOH AMD TEST
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| POSSIBLE CAUSES | SEGNTFICANT CHANACTERISVICS | ENSPECTIENIS)/TEST (5} | DOCUMEMT REF
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! DATA FROM FRE¥IONS FLISHT OR HOT FIRE 13 REVIEWED FOR PADPER TURBOFLMP " |MsFC PLU 1238 |
| OPERATIINFPERFORHANCE. {LAS1 TEST)

FATLURE NEETORY: COMPREMEMSIVE FAILLREE RISTORY DATA 15 BRINFAIKED 1M THE PAOBLEM REFORTING DATNSASE [PRAMS JPRACAS .
REFERENEE: NASA LETTEA 5A21/80/30B AND ROCEETDYHE LEFTER SPRCOS7P41.
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FHEA{LIL WELE JDINKTS

[RLE 0409,
BASIL WELD
CONP IHENT PRAAT WD, WELD MO,  TYPE
MATH HDUS N A5907729 1,2 £
HAEN HOUG1HG TSTIH 3 EEN
HRIR HIYS1HG K5B07T2 CRU
NN NOUGIHG REBOTTEY 1,12 6N
HATH HOUS1ME REOOTTZY i3 EON
TA14 HEUSIHG REROTTZY W17 I
NATH HAUSIHG RBOOTT2Y B, EM
YAIN HOUSEHR RIDO772Y 2,13 AW
HATH HDUS1 HE R5007728 2,0 o
NAIH HOUSTER RIRIIZY NS9O
NATH 1DUSING R9DR7 729 15 BERY
HATH HDUS!KE AGOET7RY " BIRY
NAIN MDUSING R3O0} 124 1 L
NATH IOUSIND RSADIT2Y 0 BIRM
RASH HOUSTHE Lt a2 G
HATN MEGS|HG 25607729 54 STAW
NRIN HOYSTHG N5ROIIZY 15,5 S
HAIN MELS |G REOOTTZY Y HTW
HATH HOUSTHE RB0OTTZ 82 BTN
NATN HOUS 1HG k3002 43 Bl
NATN EOUS1HE RE0OTTZ v A
MAIN HOIS1HG RBOTIY 45 BT#
HAIH HOUSIHG RBCOTTZY §6-70  BTAH
INET WSTHG RG007712 1 AT
INET HOUSIHG RS00TT32 8,9 BT
VOLUTE FB007772 1,15 9T
VOLUTE RB007732 0,H 0T
YOLYTE RS007712 nn oA
WALUTE RE0077T2 W2 KT
YOLUTE AEOTTIZ 2/, BN
FLAKGE ASOETTIA 1,2 GIAN
F{MEE RE6OTTIA 1,2 BION
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QlP -9

L1-OF L8554

TABELE 1400,

FREA/ELL HELD JOINTE

HiG FRESSUME GXIDIZER TUMSOPUN

ADET CRITITAL INITIAL
BASIC NELD S10E WOT  FLAY BIZE NOT RETECTANLE
CONPDNERT PARTMD.  NELD HR. TYFE  fUASS  ACEEBS HEE Le¥ LOHNENTS
FLNGE RB00T736 bt 1L I | Y
FLARBE ROIIZIE ML M I ¥
FLANGE RE007 734 -6 B 1 Y
FLANGE REONI I3 19,20 BAN \
FLANGE REO#773b 1 s |
FLRNGE RENDTTH 22 EBN 1 X
FLAKBE AEN07T34 7 g 1]
FLANGE REOOTT34 0 w4l 1
FLANEE REOTT34 % 1 K
BELLD¥S REOOTIM 1,25, ot ] y
FELLNS REDOTIM 3,1 (40 ]
HOVSIND RECOTI 1,1 ) 1 Y y
HODS Kb ABOTINS 3 g i g
HDUGi+ ¥ RE007744 ' 1 Rl "
HIMSE ABO07TNE 3 a0l k 1
HOUS 144 #0007 145 11 w1l 1 I
NDUS 1M RI007THS -2 a0l I I I
HAL T 007745 XTI L B! ] '
EELLDWS RBLOTIAN ) EER 1
FELLINS RE07THS 7 o I
¥ELLOWI R007IMY 14 L
BELLNG 9007747 5,6 ) 1
BELLOWY RH07149 I ] I
BELLENS RSONIT4Y 12 £ 1
BELLONS RI007751 3 £ L 1
BELLONG REORI73) ‘ EM [ ] 1 ]
BELLOAS R508I751 ] B 1 1
BECOND GTAGE NOTILE REH0ITS2 1,2 EEN ) 3
BECUN® ETARE MDTILE ma08I75E L i L ; Y ]
Y 01N RSI071SH L BT I i X '
FRINTNG RSEOTTIA -2 B ) ¥
FRIRIKD R50077 TN I~ BT 1 1
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CAMPENENT
FALAING
FAIRING
FAIRLNG
ETRUT

BTRUY

ST
STRUT
FIMIT
ST
HTRET
gt
BHIELE
BHIELE
SEM
M

TAELE BARN,

HiGH PREESURE DKEDITER TUMBLRUNF

FHEATCIL MELA JDIATS

ROOT . CAITICAL INITEL
BAdIC NELD SLOE KOT  PUNK GIIE HDT GETECTABLE
PART B, MELI WD, TYPE DLASE  ALDESS KEF LLE - LOMHENTS
RGN0 M -3 WM ) \
RSOETTH 11 BIN 1
ARDLTTTA 0 B Il X
RSDOTT7Y a4, HMM I k
113144
RE0OTHY #-4t, BTN T 1
165194
RGaL: 1N i g 11 1
Ro007779 W, EW n 1
f5E0I1% 2 W i
1880777 ” 3 1] 1
REGEITTY N-M E I
1467719 g5,0  £OW It 1
RBOOTTAI 1,11 6 I
- JEOBTT0L 34 B 1
REC0ESHE 1PLL B I
F5000ETT 1PE B 1 X



FITELD CONFIQURRTION WARIAMGES FROM CIL RATIONALE

AT

11-07L8-554

PAGE 1 OF 2
GIL JVEMS: BADD-XH | _ wors PSR RSOOTFY
e L L L L L L L L E T R R T I T T g ey S
BASE LINE RATIOWALE | VAR [ANTE ] CHANGE RATIONALE [* VARTANT DASH HUMBER
e L R L e T T
1. BMB-02, BADO-03 SECOHD  |SECOND STAGE WOZILE CARTINGE |WDT [SOSTATIC FRESS IMCREATES STAUCTUAAL INTEGRITY §¥ REQUCING CASTING -121, -§31, -r4r, 154,
ATARE ROXPLE CAETINE 15 NOT HAVE MOT @€EM HO! 1SCSTATIC  |WICROFORDSLTY. =141, -tr1, =199, -1,
ISOSTATIC PRESSED PER DAAMIND |PRESSED =M1, 211, 22, -5,
REQUIREMENTS. {ECP 1K-2R40) |usE AS ES RATIOMALE: -241, -251, -281, -a,
: . =201, -30F, =317, -18%,
1. LEFE LIMIT oM WoM KOT ISOSTATIC PRESSED ZWD S1AGE ROXILES REDUCES =350, -IM, -4
PROBARILITT ©F LOW CYCLE FATIGUE CRACKING RESULTIMG FROM EXLESSIVE
HICROPURDEIFY. C(OAR 294T)
Z. A PENEIEMNT INSPECTION IHTENVAL WAS BEEN IHPOSEC OR WOM HDT 1305TATIC
PRESSED 2MD STRGE NOZILES TO VEAIFY MO CRACKIHG M ENCESY OF ALLOHABLE
LIHITE.  (PAR 2147}
2. B4O0-13, A400-22 BEARINGS ARE PROCESAED AND LOWG TERH FATIGUE LIFE ©F BEARING |5 ENTEROED BY REDUCING THE ALLOWELE SIZE AKD {-121, -131, -1, -15t,
PROCESSEC: MNO IMSPECTED PER  |INSPECTED PER SPECIFITATION  [GIMATIVY OF ALLWARLE DEFECTS, : -1, 10, -1, -,
SPECIFICATION REGLIREMEMTE REQUIREMENRTS (RLOOSSA), -2, -4, -211, -IN,
(RLODD1S].  LECP M9} JUSE AE IS5 FAT!OMALE) =21, -39, -281. -2,
-291, -3, -911, -33%,
1. WEAR LIFE LIMIT ON DEARNHGY PREVENTS WEAR FROM CRCEEDING NLLOWMILE -3R1, -3IM, 404, AW
LIMITY. (DAN 2054, DAR P02 -R21, -4, 44y, -E51,
-4 41
2. CONTIRUED WSE HITE ALLOWMALE DISCREPAMCIES 15 COMTROLLED PEN THE
WAIMTENAHCE COMTROL OOCUMENT REUUIREMENTE {PA£-270%).




